Introduction
During the fetal period around 29-35 weeks gestational age essential changes in favour of functionally integrated behaviour mediated by the autonomic nervous system take place. The description of these changes through the analysis of fetal heart-rate-variability (fHRV) helps to understand the development of the fetal autonomic control during maturation and could permit an earlier detection of developmental problems. Since the distribution of the parameters obtained from fHRV analysis is strongly related to the fetal activity during different behavioural states, it is important to discuss fHRV under consideration of the occurring fetal state. We hypothesize that the increasing complex internal coordination of the organism is reflected by time scales of complexity and the dynamics of fetal heart rate patterns.
Methods
We investigated multi-scale complexity, time irreversibility and fractal scaling parameters in fetal magnetocardiographic recordings over the third trimester. We analysed the complete 30 min recordings without a state selection as well as 10 min subsets of categorized quiet and active state from 114 normal healthy fetuses in non-stress situation.
Results
We found qualitatively similar multiscale characteristics in the state independent and state selected data set, however with different quantitative values. The variability was clearly lower in the state selected data compared to the overall 30 min recordings with changing behavioural patterns.
Conclusion
Overall, the multiscale characteristics provide additional information about the increasing complexity and functional adjustments that cannot be identified by the usual single scale HRV indices. We conclude that multiscale analysis may improve the assessment of fetal autonomic control maturation and hence the early detection of fetal developmental problems.
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